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WORKSHOP: STATISTICS —
INTRODUCING SPSS IN ONE HOUR

for Semester Two, 2015

I

Stats at SLS

Student Learning offers workshops and one-to-one/small group
assistance for undergraduate students wanting to improve their
statistics skills and understanding of core concepts and topics.

Leila’s website for Student Learning Statistics workshop

hand-outs & information is here: www.tinyURL.com/stats-SLS

Resources for this workshop, including a pdf version
of this hand-out and Leila’s data files for each problem

are available here: www.tinyURL.com/stats-IS <

2

Please log in and go here

Students MUST REGISTER for each workshop with
Student Learning
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Student Learning free services
Topics we teach in our workshops and provide one-to-one advice on include:

v Computer skills v Statistics
v' Strategies for succeeding at uni v' Writing skills including:
v Learning effectively o Paraphrasing, summarising,
v' Thinking critically and quoting
v Reading effectively o Sentence and paragraph
v Note-taking writing
v Test and Exam skills: o Editing and punctuation
o Preparing and revising o  Essay writing (analysing

the question, planning,
introductions, conclusions)

o Referencing

o Answering multi-choice, essay,
and short answer questions

v" Mathematics

» Te Fale Pouawhina (TFP) - for Maori and Pasifika students

Te Fale Pouawhina (TFP) provides a friendly and professional service based
on kaupapa Maori and Pacific principles. Maori and Pacific Learning Advisers
are passionate about Maori and Pacific student success. The focus is on
academic skills development at both undergraduate and postgraduate
levels. TFP Learning Advisers work with a range of Maori and Pacific services
across the University. Face-to-face learning options include workshops,
study groups, wananga/fono and advisory sessions. Contact Matt Tarawa or
Mona O’Shea, or go to www.tinyURL.com/SLS-TFP

» Learning disabilities students
Learning assessments are available for students with specific learning
disabilities;, academic assistance is available for these students and those
with mental health impairments.
If you have any special learning requirements, please feel free to discuss this
with Leila in person or via email or contact Student Learning Reception
directly by phone on 373-7599 ext. 88850 or email sls@auckland.ac.nz.
More information is available here: tinyURL.com/SLS-LDS

= English Language Enrichment (ELE) Language Learning Groups
Improve your English with 'Let's talk!' Meet with other students and an
ELE Learning Adviser and talk about things that you want to talk about.
No need to enrol. Just come. Mondays and Wednesdays 11-12 and
Fridays 3-4 at ELE (Room 101, Level One, Info Commons Building).
More information is available here: tinyURL.com/SLS-ELE

» Language Exchange (LEX)
LEX is a non-credit activity at the University of Auckland. It gives you the
opportunity to develop a language you want to learn or improve and helps
other students to develop a language they are learning. All LEX
participants are volunteers and the programme is free.
More information is available here: tinyURL.com/SLS-LEX
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Student Learning location and contact details

Student Learning Reception, City Campus, Room 315.320 (third floor,
Kate Edgar Information Commons Building); 09-923 8850;
sls@auckland.ac.nz; www.library.auckland.ac.nz/student-learning

Statistical help available from Leila Boyle at Student Learning

Each semester, Leila Boyle at Student Learning offers statistical help through a
number of workshops and advisory sessions (either one-to-one or with study
groups of two or more people) by appointment.

Student Learning Statistics Advisory Sessions

Book your preferred time with Leila here: www.tinyurl.com/appt-stats, or
contact her directly:

Leila Boyle

Undergraduate Statistics Assistance at Student Learning

Room 315.336 (third floor, Kate Edgar Information Commons Building)
l.boyle@auckland.ac.nz; (09) 923-9045; 021 447-018

Student Learning Statistics Workshops

Workshops are run in a relaxed environment, and allow plenty of time for
questions. In fact, this is encouraged ©

Please make sure you bring your calculator with you to all of these workshops.
Either a scientific calculator or a graphics calculator is fine - it should be able to
calculate the mean and standard deviation of a set of data.

e Preparation at the beginning of the semester:

A couple of preparation workshops are run at the beginning of the semester to
get students off to a good start. There are multiple identical sessions of these
one-hour long on weekdays over Weeks 1 to 3 of the semester - enrol in
whichever one suits your schedule.

o Basic maths and calculator skills for Statistics
www.tinyURL.com/stats-BM

o Finding the sample mean and standard deviation (using a scientific or
graphics calculator) www.tinyurl.com/stats-FS

e First half of the semester

Five theory workshops and one computing workshop are during the first half of
the semester:

o Polls, Surveys, Experiments and Observational Studies

www.tinyURL.com/stats-PS

o Basic Data Analysis www.tinyURL.com.com/stats-BDA
o Proportions and Probabilities www.tinyURL.com/stats-PP
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o Confidence Intervals: Proportions www.tinyURL.com/stats-CIP

o Confidence Intervals: Means www.tinyURL.com/stats-CIM

o Computer Workshop: Introducing SPSS in One Hour
www.tinyURL.com/stats-IS

Second half of the semester

Four theory workshops and one computing workshop are during the second
half of the semester:

e Statistics Theory Workshops

o Hypothesis Tests: Proportions www.tinyURL.com/stats-HTP
o Hypothesis Tests: Means and medians www.tinyURL.com/stats-HTM
o Chi-Square Tests www.tinyURL.com/stats-CST
o Regression and Correlation www.tinyURL.com/stats-RC
o Computer Workshop: Hypothesis Tests: SPSS (Means and Medians) in
One Hour www.tinyURL.com/stats-HTS

Please enrol in each of your preferred workshops at the
Student Learning by either:

o Going online at:
www.library.auckland.ac.nz/booking (search for Leila)

OR

o Going to Student Learning in person (3™ floor, Kate
Edgar Information Commons Building, corner of
Alfred and Symonds Streets)

Useful Websites
e Student Learning webpage: www.library.auckland.ac.nz/student-learning

e For online workshop enrolment go to www.library.auckland.ac.nz/booking

o Click on Undergraduate workshops, and Refine your results by
clicking on appropriate Topics

o For statistics workshops, Search workshops by statistics.
e Cecil: https://cecil.auckland.ac.nz
e Leila’s website for Student Learning Statistics workshop hand-outs

and information: www.tinyURL.com/stats-SLS
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Basic Data Analysis

Want to check you understand this material and do some practice questions? Find out

more at the Basic Data Analysis workshop, held in the first half of the semester.

Types of Variables

Quantitative Qualitative
[\Jd Scale (SPSS) (define
(measurements groups)

and counts)

bl

Continuous Discrete Categorical or Ordinal (SPSS)
(measurements; (usually counts; Nominal (SPSS) (fall in
few repeated many repeated (no idea natural
values) values) of order) order)
No gaps between Gaps between
possible values, each of
if measured the values
sufficiently it can take.
accurately.
Examples Examples Examples Examples
Weight; Height; Number of siblings; Gender; Size (small,
Length; Number of cars Ethnicity; medium, large);
Temperature; per household; Degree (BA, Income bracket;

Total course mark
(out of 100);
Age [large range]

‘Al

Assignment mark
(out of 10);
Age [small range]

BCom, BSc, etc.);
Major (Chemistry,
Statistics, etc.)

Grade (A+, A, ...);
Age group (<25,
25-39, 40+);

LlUseful reference: Chance Encounters, pages 40 - 42

Displaying/graphing your data

Common displays of data include tables and graphs such as dotplots, stem-
and-leaf plots, boxplots, histograms and bar charts. Choosing which of these
to use will depend on the type of variable/s you have collected and the
relationships you are attempting to explore.

© Libraries and Learning Services - Student Learning Services (Ta te Akonga)
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Displaying continuous quantitative variables
Display tools:
e Appropriate plots for continuous quantitative variables are:
o Dot plot - small data sets, n < 20
o Stem-and-leaf plot — moderate data sets, 15 < n <150
o Box plot - moderate to large data sets, n = 20

o Histogram - large data sets, n = 50

e Features to look for and comment on in the above plots are:

o Centre and spread

o Modality - How many modes/peaks does the data have?

AN AN A

Unimodal Bimodal Trimodal

Bimodal with gap No mode

o Symmetry or skewness - Is the data symmetric or skewed?

NN

Symmetric

Symmetric Positive/Right skew

0 " Negative/Left skew
onger upper tail

(longer lower tail)

o Outliers:

= Are observations which are far ¢ ¢
from the bulk of the data A\ N\

= Search for a reason for their existence

= Only delete outliers if they are found to be mistakes

» SPSS can identify outliers for you!

o Abrupt changes:

O

Spike in pattern Truncation plus outlier

tdUseful reference: Chance Encounters, pages 58 - 60
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Exploring relationships between two variables

- ! ~

Two quantitative Quantitative vs qualitative Two qualitative

Exploratory tools to use to explore relationship/s

A J v v

n <20{e Dot plots and/or
+« Stem-and-leaf plots
n=20 Bar graphs of
+ Box plots proportions
n=50{e Histograms (on rows/columns)
Features to look for:
e Trend Compare the groups by looking at: e Most common and
linear non-linear least common
*or combinations

. . e Any group differences:

/Wedi‘"'s « Differences in

e Scatter ° averages (centres) distributions
constant  non-constant means (e.g. row and/or
o 5 column bar graphs)
o or ° variability (spread) ? IQRs
q. .it!II
-t - ranges
. Strength of 2 sha pes
relationship .
left/negative
strong weak -
- ) + symmetric/skewed
of,' . { N . K‘ ar
aooor right/positive
. + modes
« Association = * \ }no1- box!
positive negative unimodal bimodal trimodal
Lt . e Details of individual groups:
% op .
outl ° outliers, gaps, clusters,
e Uutliers groupings
e Think about reasons why these
. N differences, similarities and
features are seen
-3
Gk
All Females ohly Males only
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SPSS Basics

You can use SPSS to plot data and perform simple calculations.

Opening a File in SPSS

To create a new Data file in SPSS

1. Select File - New — Data.

@ Untitled] [DataSetd] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze Graphs Utilities Add-ons
New b | @ Data % al
Open g \q:-.' Syntax
COpen Database P ‘E; Output
Read Text Data... n var
@ = @ Script
Go
OR

Click the Open data document icon on

the SPSS Data Editor Toolbar.

To open an existing file in SPSS

1. Data file: click File — Open — Data.
Output file: click File — Open — Output.

@ Untitledl [DataSetl] - IBM 5P55 Stati
Edit

View Data Transfor

_|L:]L

Open data document
——— I

44 Unbieett (D] - B0 43 Shatatoc e Eter
g vem D

S e e e o
A28 n ELA R STEAE 0%
chts — |
2. Choose the file.
Find and click the required file and click Open.
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Importing data from an Excel file
1.  Click File —» Open — Data. [

New > Jasl

Open Database >

Riead Text Data. oupk BT [ ar R
Seript
Other

Display Data File Information >

Cache Data...

Switch Server..,

Recently Lsed Data »
Recently Used Fies »
Exit

14

16
47 =
[ <[> ]\ Data View £ Variahle View N [ L

Open Data File 5P Processar s ready

i Open Data

2. Choose the file type.

Look in [@ Deskiop

In the Files Of Type bOX, gMyNalerkPIat:Es
choose Excel (*.xls). gﬂiﬁiff;“:;s
File name: | open

Files oftype:  [spss (2 sav) - Paste
[] winimize enee!

[SPSSIPCH (*5y5)

stat (" syd, *.3ys)
[SPSS Partable (* por)
Excel (*xls, *xl5x, * xlsm)

ILotus (*.w")
ISk (51K
ldBase (*.dbf) -

i Open Data E x|

3. Choose the file. o 1 [ s
Find and click the required file :
and click Open.

'G by Metwork Places
ﬁ ity Computer
@ My Documents

4] Length_and_Weight_Deta xls)

File name: ‘Lenglh_and_Weigm_Data.xls ‘ Open
Files of type: [EXEE\ (% s, * xlsx, * xlsm) '] Paste
[ Wlinimize string widths based on observed values

+.f Opening Extcel Data Source E x|

4 Click Conti OK
" I C o n I n u e / " CDocuments and Settinus hoy003Desktopilenoth_and_weinht_Data.xls

head wariable names from the first row of data\

Warksheet: [Sheaﬂ [21:E11] v]
Range: | ‘
Maximum wicth for string columns:
[Ccontre [ concst |[ rem |
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Saving
In SPSS, data and output are saved separately.
1. Click File — Save.

Edt Ve Dats Trawstoem Swet Fomst Anshyre Gphs Undees Widow Mol

1 Untitled - 5PSS Data Editer

sl :Fiﬂﬂﬂ&i%
ar__| a_| 1 | |

|
I
I
I
Swich Sexver., I
|
|
I
|

14} E5.00 1
15| 12m0
16} 9002

T T view { varssmms view [ | | LIl

— S Procedine

[Save Pl 1§ 555 Procener s roady

2. Enter the file name.

Type a name for the file in the File name box and click Save.

Save As E‘El
Saven: [ PSS files x| e EerE-
3
My Recent
Documents
?_a
Desktop
My Documents
-
59
My Computer
)
My Metwork  File name: |TTestDulpul j Save
laces
Save as lype: |Viawe| Files [ spa] j Cancel

What can we see in the SPSS Data Editor?

In SPSS, there are two different views, the Data
Data View | Variable View | View and the Variable View. The Data View and
the Variable View are two interlinked
representations of the data contained in SPSS’s Data
Dista Wiewe | Wariable View | Editor. You can switch between these views by
clicking on the tabs with these names at the bottom
left of SPSS’s Data Editor window; whichever tab is is the view
currently on the screen.
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To view the data view, click the Data View tab at the bottom of the window.

All data is entered in the data view. Each row corresponds to one case (an
individual, an experimental unit, etc.), and each column is a variable.

You can also view labels in the data view.

To view variable labels, hold the mouse over the variable names at the top of
each column. The variable label will appear.

@ spss_tut_file.sav [DataSetl] - IBM SPSS Statistics Data Editor EI@

File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help

SEE M c~ Bl B 5k B0EH 109 "

40 Visible: 24 of 24 Variables
id age var00001 var00002 var00003 ams1 ams2 ams3 amsd
1 1 330n 2.00 4.00 5.00 6.00 2.00 4.00 500 =
2 2 AT LR 200 4.00 5.00 200 4.00 3.00 3.00
3 3 35.00 2.00 4.00 5.00 4.00 4.00 2.00 7.00
A A a0 N0 a.0n 400 LN an 400 L 0N LN

Al

To view value labels, click the Value Labels button _1_]41 . The labels will
now appear instead of the values. You can see all of the labels available for
any variable by triple clicking on the right side of any cell in that variable’s
column.

154 *spss_tut file.sav [DataSetl] - IBM SPSS Statistics Data Editor =n =R
File Edit View Data Transform Analyze Graphs Ulilittes Add-ons Window Help
| N
SRS E e~ Bl i 5 B2E 0% %
1: whatnow 1.00 Visible: 24 of 24 Variables
|ns12 srl sr2 sr3 srd sr motnow?2 whatnow var
1 4.00 3.00 3.00 3.00 3.00 4.00 7.00 - =
2 5.00 2.00 5.00 4.00 4.00 4.00 4.00 | Study related work ]
3 4.00 2.00 5.00 4.00 4.00 5.00 5.00 |Watch TV
4 5.00 5.00 5.00 4.00 3.00 5.00 7.00 |Nothing
5 4.00 4.00 5.00 3.00 2.00 5.00 §.00 G0 down the pub
6 7.00 5.00 5.00 5.00 5.00 5.00 5.00 Study related work
7 6.00 3.00 4.00 5.00 5.00 5.00 4.00 Nothing
8 6.00 5.00 5.00 5.00 5.00 5.00 6.00 Go down the pub
9 6.00 . . . . . 7.00 Go down the pub
10 4.00 4.00 5.00 5.00 5.00 5.00 5.00 Go down the pub
1 5.00 4.00 4.00 3.00 3.00 4.00 4.00 Watch TV
12 7.00 5.00 5.00 5.00 5.00 5.00 6.00 Study related work
13 5.00 5.00 5.00 4.00 4.00 4.00 7.00 Study related work
14 5.00 4.00 4.00 3.00 4.00 4.00 5.00 Study related work
15 4.00 5.00 5.00 4.00 4.00 4.00 5.00 Watch TV
16 2.00 2.00 3.00 4.00 4.00 4.00 6.00 Nothing
17 3.00 1.00 3.00 1.00 2.00 2.00 6.00 Go down the pub
18 4.00 4.00 3.00 4.00 4.00 4.00 6.00 Study related work
19 3.00 2.00 2.00 2.00 2.00 5.00 6.00 Study related work
20 4.00 3.00 5.00 4.00 3.00 3.00 6.00 Study related work p=
E1 U [
Data View Variable View
IBM SPSS Statistics Processor is ready
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Variable View

To view the variable view, click the Variable View tab at the bottom of the

window.

Variables are created in the Variable View window. Each row corresponds to
one variable, and the columns contain information about each variable.

(£ spss_tut file.sav [DataSet1] - IBM SPSS Statistics Data Editor == ]
File Edit View Data Transform Analyze Graphs Ulilties Add-ons Window Help
SEs e~ Bl HEE B e @
Mame Type Decimals Label Values Missing Columns Align Measure Role
1 id String 8 0 Identification M... None None 8 = Left &> Nominal * Input =
2 age Numeric 8 2 Age None MNaone 8 = Right & Scale N Input
3 var00001 Numeric 8 2 None Naone 8 = Right & Scale “ Input
4 var00002 Numeric 8 2 None MNone 8 = Right & Scale “ Input
5 var00003 Numeric 8 2 None MNane 8 = Right & Scale “w Input
6 ams1 Numeric 8 2 AMS ltem 1 None Maone [ = Right & Scale N Input
7 ams2 Numeric 8 2 AMS ltem 2 Mone Mone g g? Scale N Input
8 ams3 Numeric 8 2 AMS ltem 3 MNaone Mone 8 & Scale * Input
9 ams4 Numeric 8 2 AMS ltem 4 None Mone 8 & Scale “ Input
10 amsb Numeric 8 2 AMS ltem & None Mone 8 & Scale “ Input
11 amsB Numeric 8 2 AMS ltem 6 MNone Mone 8 & Scale “ Input
12 ams7 Numeric 8 2 AMS ltem 7 MNone Mone 8 & Scale “w Input
13 amsg Numeric 8 2 AMS ltem 8 Mone Mone g & Scale N Input
14 ams9 Numeric 8 2 AMS ltem 9 MNaone Mone 8 & Scale * Input
15 ams10 Numeric 8 2 AMS ltem 10 None Mone 8 & Scale N Input
16 ams11 Numeric 8 2 AMS ltem 11 None Mone 8 & Scale “ Input
17 ams12 Numeric 8 2 AMS ltem 12 Mone Mone 8 & Scale “ Input
18 srl Numeric 8 2 Social Resp lte... None Mone 8 & Scale “w Input
19 s12 Numeric 8 2 Social Resp lte... None Mone 8 & Scale *w Input
20 sr3 Numeric 8 2 Social Resp lte... None Mone i = Right & Scale *w Input
21 srd Numeric 8 2 Social Resp Ite... MNone Mone 8 = Right & Scale * Input | |
il L kL 1 [+] a o ial O I+ Rl hl Q = Nick: o 1 W} L
[4 IH]
Data View | variable View
IBM SPSS Statistics Processor is ready

Name

This column contains the name of each variable. To enter the name, click in
the cell and type the variable name.

Variable names are abbreviations of what the variable is. There is, the name
must start with an upper or lowercase letter and may include any combination
of letters, numbers and underscores but no other characters are allowed.

There are rules that govern what we can actually call a variable:

e Each variable name must be unique; duplication is not allowed.

e Variable names must begin with a letter (upper or lower case) or an at
sign (@).

© Libraries and Learning Services - Student Learning Services (Ta te Akonga)
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e Variable names cannot end with a full stop.
e Variable names cannot contain spaces.

e Depending on the language you are using, variable names cannot
exceed 64 characters (in English, French, German, Spanish, Italian,
Hebrew, Russian, Greek, Arabic, and Thai, for example) or 32
characters (in Japanese, Chinese, and Korean, for example).

e Variable names may include letters (upper or lower case), numbers and
some other characters such as the full stop (.), the at sign (@), the
hashtag (#), the dollar sign ($) or the underscore (_). For example,
A._$@#1 is a valid (but not particularly meaningful) variable name!

e Reserved keywords cannot be used as variable names: ALL, AND, BY,
EQ, GE, GT, LE, LT, NE, NOT, OR, TO, WITH.

Don’t bother to learn these rules — SPSS will let you know with an error
message if you break one! 180 5pss Sttistics 21 =

| Variable name contains an illegal first character.

2 IBM SPSS Statistics 21 =

I Invalid variable name. G BM SPSS statistics 21 53

| Wariable name contains an illegal character.

Often people truncate or abbreviate variable names and assign a Label which
gives a more detailed description of the variable (including units, if
appropriate) and/or a more meaningful name.

Type

This contains the type of the variable - usually Numeric. When entering
qualitative data, you should always use the Numeric type. You can then use
numbers (e.g. enter 1, 2, 3, ... as codes) when entering data and use the value
labels in the Value column to make them more meaningful.

If you want to change the type, click in the cell and then click k.

Choose the type and click OK.

© Libraries and Learning Services - Student Learning Services (Ta te Akonga) Page 13 of 24
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tr‘ Variable Type @

@ Numeric
© Comma Width:
@ Dot ) .
© Scientific notation Decimal Blaces D
© Date
© Dallar
© Custom currency
© Sting
© Restricted Numeric (integer with leading zeros)
2. The Numerictype honors the digit grouping sefting, while the Restricted
J_ Mumeric never uses digit grouping
Width

If the variable is of type String, this represents the maximum number of
characters the string can contain. You should make sure this is high enough to
allow all of your data to be entered correctly.

To enter the width of the string, click in the cell and type the width.

Decimals

If the variable is of type Numeric, this represents the number of decimal places
the variable can contain.

To enter the number of decimal places, click in the cell and type the number.

Label

Variable labels are used to give a more meaningful description of the variable
than the variable name. Understanding the computer output is made easier by
using variable labels. They can be up to 256 characters long, and any
characters, including spaces, are allowed.

To enter a label, click in the cell and type the label.

Values

Value labels are used to give more meaningful descriptions of the numerical
values used for qualitative (grouping/categorical) data.

For example, in our dataset, we have allocated the codes 1 and 2 for the two
different levels of the gender group. Understanding the 1s and 2s in the
computer output is made easier by using value labels.

© Libraries and Learning Services - Student Learning Services (Ta te Akonga) Page 14 of 24
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They can be of any length, and spaces and all other characters are allowed.

To enter value labels, click in the cell and then click k.

In the Value box, type one of the values that your variable takes.

In the Value Label box, type the label that you want that value to have.

Click Add.

Repeat this process for all values. Then click OK.

#3 Value Labels == #2 Value Labels ==
Value Labels Value Labels
Labal: |Ma|e| ‘ Label | |
1,00 = "Wale”
Add 2.00 ="Female”

It is also possible to enter actual words i.e. String
variables into SPSS, but if we entered Male and
Female in this way we would not be able to use them
in statistical analyses. If you do wish to enter words as
part of your data set however, in the Variable View,
in the Type column for your variable, click on the box
with the three dots that appears, and change to
String, then click the OK button.

Entering data

1. Set up the variables in the Variable View.
Click Variable View. Enter each variable that you will be using.
2. Type in the data in the Data View.

Click Data View. Enter all the data.

It is good practice to assign a unique identifier to each subject. This
will help you find each individual quickly and easily if you find you
have any data entry mistakes or if they are identified as an outlier.
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Generating Descriptive Statistics and Creating
a Stem and Leaf Plot and a Box Plot in SPSS

Example: Generate descriptive statistics and create a stem-and-leaf plot and
a box plot for the breaking strengths of gear teeth in certain
positions of a gear.

1. Enter the data into SPSS
OR open the GearTeeth.sav file from www.tinyURL.com/stats-IS.

Label strength as Breaking Strengths of Gear Teeth in the
Variable View.

3 statistics_gearteeth.sav [DataSet1] - IBM SPSS Statistics Data Editor = B X
File  Edit View Data Transform Analyze Direct Marketing  Graphs  Utilities  Add-ons  Window  Help

SHE R «» ~ BLAF H &E B 010

Visible: 1 of 1 Variables

strength war var war var var var var war var

1 2287.00 =
2 2275.00
3 1946.00
4 2150.00
5 2228.00
6 1695.00
7 2000.00
8 2006.00
9 1945.00
10 2006.00
1" 2209.00
12 2216.00
13 1934.00
14 1904.00
15 1958.00
16 1964.00
7 2066.00
18 2222.00
19 2066.00
20 1964.00
21 2150.00
22 2114.00
23 2125.00
24 2210.00
25 1588.00
26 2234.00
27 221000
28 2156.00
29 2204.00
30 1641.00
Ej| 2263.00
32 2120.00

33 2156.00 L|

a4 =

[ — 0|
Data View Variable View

IBM SPSS Statistics Processoris ready Unicode:ON

2. Choose the analysis tool: Explore.
Click Analyze — Descriptive Statistics — Explore.

13} statistics_gearteeth.sav [DataSetl] - 1BM SPSS Statistics Data Editor SRl x|
File Edit View Data Transform Analyze DirectMarketing Graphs  Utilities Add-ons  Window  Help
SHS W o] = | B e
S s Descriptive Statistics 4 Frequencies..
Tables 3 EI b Visible: 1 of 1 Variables
strength var Compare Means 4 A, Explore var var var -
| 1 2287.00 General Linear Model 4 ﬁCmsstans
2 2275.00 Generalized Linear Models 4 -
TURF Anal
3 1946.00 Mixed Madels » neweis
4 2150.00 Constate . |[ERato..
5 2228.00 T v | PP Plots..
| 6 1635.00 e v |BdoaPiots..
I 2000.00 Neural Networks 4
8 2006.00
Classify 4
9 194500 . N
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3.

4,

Explore

Select the relevant variable(s).

Quantitative variable(s) — Dependent List box.

Click Breaking Strengths of Gear Teeth [strength]. Click the first
1|, Then click OK.

@ Both © Statistics © Plots

(ox )

[ Reset ][Cancel ][

Help ]

@ Both © Statistics © Plots

+H" Explore "@ Explore [_j&
Dependent List: Dependent List:
& Breaking Strengths .. & Breaking Strenaths ...|| —
o
Factor List: Factor List
r Bootstrap...
»
Label Cases by Label Cases by:
—
Display Display

(o ) Cgate (mesat (camat (e

The results appear in the Output Window.

Case Processing Summary

Cases
Walid Missing Total
M Percent N Percent M Percent
Dreaiing Strenghs of 33 | 1000% 0 0.0% 33 | 100.0%
Descriptives
Statistic Std. Error
Breaking Strengths of Mean 2067.0303 | 31.01907
GearTeeth 95% Confidence Inferval  Lower Bound | 2003.8465
for Mean Upper Bound | 2130.2141
5% Trimmed Mean 2080.5253
Median 2120.0000
Variance 31752.030
Std. Deviation 178.19089
Minimum 1588.00
Maximum 2287.00
Range 699.00
Interquartile Range 249.00
Skewness -1.152 409
Kurtosis 1.060 798

Breaking Strengths of Gear Teeth

Breaking Strengths of Gear Teeth Stem-and-Leaf Plot

Frequency

Stem &

1.00 Extremes

2.00
.00
.00

7.00

5.00

7.00

11.00

16 .

Leaf

(=<¢1588)
49

17 .
18 .

19 .
20 .
21 .
22 .

0344566
00066
1225555
00111223678

2200.007

2000.00-

1800.00

1600.00-

25
o

T
Breaking Strengths of Gear Teeth
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Creating side-by-side boxplots in SPSS

Example: A random sample of 40 cellphones of the same make and model
were chosen. Half of the cellphones were randomly selected to have a nickel-
cadmium battery put in them and the rest had a nickel-metal hydride battery.
The talk time (in minutes) before the batteries needed to be recharged was
recorded.

1. Enter the data into SPSS

OR open the Batteries.sav file from www.tinyURL.com/stats-IS.

Use a value of 1 for Cadmium and 2 for Metal Hydride:

13} statistics_batteries.sav [DataSet] - 18M SPSS Statistics Data Editor =

File Edit View Data Transform Analyze DirectMarketing Graphs  Ulilities Add-ons  Window  Help

SHE I e « BEl h FE Bl i

mmmmmmm

Visible: 2 of 2 Variables

Battery Time var var var var var var var var
1 1 62.40 =
2 1 102.70
3 1 89.20
4 1 93.00
5 1 99.20
3 1 83.60
7 1 105.30
8 1 88.90
9 1 88.20
10 1 72.10
1 1 80.60
12 1 89.10
13 1 78.00
14 1 9540
15 1 9240
16 1 102.30
17 1 97.00
18 1 88.30
19 1 67.70
20 1 98.70
2 2 66.50
22 2 73.00
23 2 91.30 =]
B — I7]
Data View | Variable View
IBM SPSS Statistics Processor is ready Unicode:ON

2. Assign labels.
Label the values:
Label 1 as Cadmium and 2 as Metal Hydride.

+u-'l Value Labels Ié]
Value Labels
Value: Spelling...

Label: [Metal Hydride |

1 ="Cadmium”
2 ="Metal Hydride"

(cranae)

[ QK ][Cancel][ Help ]
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3. Plot the data using a boxplot.

a. Choose the Explore tool:
Click Analyze — Descriptive Statistics — Explore

t-\ *statistics_batteries.sav [DataSet2] - IBM SPSS Statistics Data Editor - e - - o
File Edit View Data Transform Analyze DirectMarketing  Graphs  Ufilities  Add-ons  Window  Help
E= ) [G . Reports 3 == e 1
H& ol —— \ SAHH 9i'9 9
Descriptive Statistics [] Frequencies...
Tables 3 E Descriptives... Visible: 2 of 2 Variables
b Vi v, v
Battery Time Compare Means A, Explore ar ar ar‘
1 1 62.40 General Linear Model 3 @ ——
2 1 10270 Generalized Linear Models  } = o
3 1 89.20 Mixed Models b ISP AT
4 1 93.00 Correlate N Ratio...
5 1 99.20 s s v | Bl P-P Plots...
6 1 83.60 Ler T y | Bdo-aPiots
i ! 105.30 Neural Networks »
8 1 88.90
Classify 3
9 1 88.20
Dimension Reduction b
10 1 7210 ; I R
11 1 80.60 = X
12 1 39.10 MNonparametric Tests
b
13 1 78.00 Forecasting
14 1 gs4g | Sunal '
15 1 92 40 Multiple Response 3
16 1 102.30 | &l Missing Value Analysis...
17 1 97.00 Multiple Imputation 3
18 1 88.30 Complex Samples 2
19 1 67.70 | BZ) simulation
20 1 98.70 Quality Control [
21 2 66.80 ROC Cune...
22 2 73.00 IBM 3PS5 Amos..
23 2 91.30 =
[ s s s o s st o s IF]
Data View Variable View
Explore IBM SPSS Statistics Processor is ready Unicode:ON

b. Assign the variables.

Quantitative (response) variable — Dependent List box.
Click Time.
Click &,

Qualitative variable (grouping factor) — Factor List box.
Click Battery.
Click &,

( G-‘ Explore @ ]

t,-\ Explore
Dependent List: m
Y i

& Battery
& Time E]
Factor List: Factor List
B Bootstrap... *% Battery
;

Label Cases by Label Cases by:
L ] 2

Display Display
@ Both © Statistics © Plots @ Both @ Statistics © Plots

:] [ OK ][Easte ][Beset][Cancel][ Help ]

Dependent List
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c. View and interpret the boxplots.

Creating a Scatter Plot in SPSS

Example: Create a scatter-plot of the female coyote length and weight data.

1.

Enter the data into SPSS
OR import Length and Weight Data.xls into SPSS after saving it

from www.tinyURL.com/stats-IS

OR copy the numerical values from Excel to SPSS and enter the
variable names Length and Weight in the Variable View.

v *Untitled2 [DataSet3] - IBM SPSS Statistics Data Editor

=Rl X |

File Edt View Data Transform Analyze DirectMarkeing Graphs Utiiies Add-ons Window  Help

SHele~ BLAP A BE BA2E 190 %

Visible: 2 of 2 Variables

Weight

65.00
121.00
108.00
371.00
416.00
166.00
220.00
334.00
262.00
144.00

var

var var var var

var

[4]

Length

1 45.00
2 62.00
3 56.00
4 78.00
5 76.00
6 62.00
7 70.00
8 78.00
9 73.50
10 58.00
1"
12
13
14
15
16
17
18
19
20

Data View | Variable View

11 e s s e e

IBM 8PSS Statistics Processor is ready

Unicode:ON

i *Outputl [Document] - IBM SPSS Statistics Viewer SAREN X
—
File Edit View Data Transform Inset Format Analyze DirectMarketing Graphs  Utilities Add-ons  Window  Help
L, S L[ -~ e E= B B S
TSHaq ¢ - RELEF OO F PR H
== EL b,
| ) g
€« += BB "=
B (& Output =
fl Log
B & Explore 110.00
L] Title
bl Notes
B Battery
() Title 100.00
L[ Case Proces
+- L Descriptives
- Time
(B Title 80007
& stem-an|
. ETite
[ 2 E  so00-
“ L Batt il
L[] Boxplot
70.00
60.00
50.00
T T
Cadmium Wetal Hydride
Battery
1 Ir I¥]
IBM SPSS Statistics Processor is ready Unicode ON
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Choose the graph type.
Click Graphs — Legacy

Dialogs — Scatter/Dot.

Click Simple Scatter.
Click Define.

3 *Untitled2 [DntaSet3] - IBM SPSS Statistics Data Editor Lo
Fwe  Eoit  Yiew Data Jransfm  Anahze  DirectMarketing  Graphs  Utililes  Acd-gns  Window  Help
il Chiet Builder Al
L

|‘_"Hl."=fa W = ~ &40

5B Graphboara Template Ghooser

Comparg 3

| Length
4500
62.00
56.00
78.00
76.00
6200
70.00
78.00
7350
58.00

w0~ o e

=it

Waight var

65,00

121.00
109.00
oo
416,00
166,00
20000
300
262.00
144 00

Regression Varable Plots
Legacy Dislogs

b Bl e

0 Bar..

B Line..

[ srea

P

High-Low,

[ Boxplot

[ o Bar

1 Poputation Pyramid..
[ Seatention

i Hestogran...

—“1 y«? 2%

Wislole: 2 of 2 Varlables

Data View  Varabin Vinw

SeatineDot

2. Select the relevant variables.

Dependent variable — Y Axis box.
Click Length. Click the first %,

Independent variable — X Axis box.
Click Weight. Click the second &/,

IEM 2PES Stalistics Processar ks ready

@ Scatter/Dot

=

.__."_" Simple
2" o] Scatter

]

Owverlay
Scatter

i

Matrix
Scatter

.:| 3D
i | Scatter

=22222 [ Dot

2. | Simple

r— -
| simple scaterpioty, - MNEES  MES 0O

=

—y
| simple scaterpicty D NS e

Y Axis:

| |
X Axis:

| |
Set Markers by:

| |
Label Cases by

| |

nnnnnnnn

é9 Length
é9 ‘Weight

3. Enter titles.
Click Titles.

¥ Axis:
[® Lengin

I%m—l

Set Markers by:

Label Cases by:

anananananan

[

Type Scatterplot of Length versus Weight in the Title Line 1 box.
Click Continue. Then click OK.

13 Titles

- ——
-

===

Title

Line 1 ‘Scanerp\m of Length versus Weight for Female Coyotes| ‘

Line 2 ‘

Sublitle: \

Footnote

Line 1: ‘

Line ‘

Unicode 0N
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4, The graph appears in the Output Window.
( ﬁ *Qutputl [Documentl] - IBM SP5S Statistics Viewer L = | 5 é

File Edit View Data Transform |nsert Format Analyze DirectMarketng Graphs  Utilities Add-pns  Window  Help
SHERIEH e » AIBLT 0O EPRE» B
«% += BB Che

2 & output

]
- {E] Grapn Graph
L[] Title
“{i) Scatter of Scatterp) Scatterplot of Length versus Weight for Female Coyotes
80.007
s} [+]
[e]
Q
70.004 [}
o} o]
60,005
[s]
]
50.007
o
40.007
T T T T T T
oo 100.00 200.00 300.00 400.00 500.00
Weight
[¥ =

|IBM B8P88 Statistics Processor is ready\ \ |Un|cnde ON |H: 22, W: 673 pt

Length

5. To add a trend line to the scatterplot:
a. Double click on your plot. Click on “Add Fit Line At Total”.

3 *Outputl [Dacumentl] - 18M SPSS Statistics Viewer

= B X
File Edit View Data Transform |nsei Format Anabze DirectMarkeing Graphs Utilities Addons Window  Help

SRHER I Me ABkH 00 EREs B
‘:' '* +- hl‘ %&d’g&:har&d]m —=T = )

File Edit View Options Elements Help ]

bn Graph oo DXYREAMe WMILEl Cl=mL Emiis &l
(& Notes b = r - —r
(1] Scatter of Scatterplot of Length v g

i)

> o ==
4 .
LA TE O P
Sca versus Weight for Female Coyotes

Size in point: o

Height Width: |ag3 75 70,00 =]

(¥ Maintain aspect ratio

Properties |

[¥ Resize elements when new elements are addediremoved|

= o o
o
c 60.00
s ]
o
50,00
o
I
40,00
T T T T T T
0o 100.00 20000 30000 400.00 500.00

= i

Edd Fit Line at Total H:375, W.468.75 points
A 3 l ;
[1BM SPSS Statistics Processoris ready | | [Unicode:ON [H: 504, W- 629 pt
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b. Choose the line which gets R? closest to 1 (either Quadratic or

Cubic in this case) by clicking on your choice and then clicking
Apply.

ﬁ “Outputl [Documentl] - IBM SPSS Statistics Viewer

File Edit View Data

= B R

Transform  Insert Formal Analyze DirectMarkeing Graphs  Utiiies Add-ons  Window  Help

SHeER M e~ HELA 0O &

@ » + - h l‘ % & d@cnmfdm SEIRS
j( p h E Edit View Options Elements Help M
o rap o0 BXYRABS BLELY CEEDL BEln B
Notes b N - B I = r Er —r
(7 Scatter of Scatterplot of Length v -, Bl b QB v

7 Scatterplot of Length versus Weight for Female Coyotg
’Pmpemes ' //% 1-// 80.00

Chart Size | Lines  FitLine  variables

[] Display Spikes

[] Suppress intercept

70.00
© Quadratic

© cubic

£0.00-

Length

% of points to fit

Kemel.

rConfidence Interval:

50.00-
@ﬁnna:
@ Wean
I
@ Individual
T T T T T T
- 0 100.00 200.00 300.00 400.00 50000
[+l Attach label to line .
Weight
(el
= Edd Fit Line at Total 375, W:468.75 points
BT 1 3 J”
[IBM SPSS Statistics Processoris ready | |

[Unicode:ON [H: 504, W: 628 pt.

& *Outputl [Document1] - 1BM SPSS Statistics Viewer

= B X
File Edit View Data Transform |Insert Format Analjze DirectMarketing Graphs  Utilities Add-ons  Window  Help
SHEA AN -~ SRk 0 & P2
SHeq ¢ 0 = ~ ; 20 EP=» B
i
‘j » +- hll ﬁ&qmmmfdm =] =
Jt G h E Edit View Options Elemenis Help M
N ra| — m
Pl P oo EXYEABP, B/LEL CEEDL BEEUH U
we W . - -
Ih notes 77 4 : - ~ B I = = - I
@Smﬁernfs:zﬂerp\otoﬂengmn : " @ Lij. ]i]l E Z E 11,‘ ]& (1Y
L
: B N
: //// / Scatterplot of Length versus Weight for Female Coyote;
A -
( e Cuackratic =0.963
Properties ' X 0,00
o _o
Chart Size | Lines  FitLine  Variables <
[ Display Spikes  [] Suppress intercept -
rFit Method 70,00
] © Wean of Y @ Quadratic
=31.94+0.267+-3 4E-4"%"2
@ Linear © Cubic E "
£ o /fo
= -
© Loess H 60.00
it -]
% of points to fit: ke
Kermel -
[ Confidence Interval 50.007
@ None!
5
@ Wean
I
© Individual
i T T T T T T
- 0o 100.00 200.00 30000 400.00 500.00
[+l Attach label to line R
Weight
(o)
= 1375, W.468.75 poinis
]
(181 SPSS Statistics Processoris ready | | |Unicode:ON [H: 504, W 629 pt
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c. Delete any elements you don’t want. Uncheck the box next to
“Attach label to line” and click Apply.

& *Outputl [Documentl] - 1BM SPSS Statistics Viewer = B8 =
File  Edit View Data Transform |Insert Format Analyze DirectMarketing  Graphs  Utilities  Add-ons  Window  Help
SHeRIHe~ AELA GO ERZH B
— ) [’ = —= = -
HEQ ol | D &= i =
@» g = hll %&E{EC"MHM =l@] =
P h File  Edit Vview Opfions Elements Help m
N ra|
"T"-ﬂ P 00 EXYiANP B llEy Cnl T T;lll\
e m—
I Motes Z1e ~ B I = = = —
{31l Scatter of Scatterplot of Length v .‘,.f B o b e ‘|
//// // Scatterplot of Length versus Weight for Female Coyotes
'7 ’ R? Quadrtic =0 953,
Properties 0.00-
Chart Size | Lines  FitLine variables
|| Display Spikes  [[] Suppress intercept
rFit Method 70,00
© Wean of Y . @ Quadratic
. =
£
> -
© Loess £ 6000
-
% of points to fit
Kemel -
[Confidence Interval 50007
@ None.
© Mean
i
@ Individual
40.00-
T T T T T T
00 100.00 20000 30000 400.00 500.00
Weight
H:375, W:468.75 points
[IBM SPSS Statistics Processoris ready | | |Unicode:ON [H: 504, W: 628 pt

d. Delete any elements you don’t want. Click on the R? statement
and press the Delete key then close the graph editor.

5 *Outputl [Document1] - IBM SPSS Statistics Viewer (=B ]

File Edit View Data Transform Inset Format Analyze DirectMarketing Graphs  Ulilities Add-ons  Window  Help
-'L [k

SHE &lﬁ*ﬂ@@&%\o%'ﬁg?@@ ]
- -|- -
raph Graph
(] Title
[ Notes
(7] Scatter of Scatterplot of Length v Scatterplot of Length versus Weight for Female Coyotes

80.004

70.004

=
:Ei 60.004
* 5
50.004
40.004
C:[] mn' 0o 2CI(]I oo SU(; 0o 4CI(]I oo EUU‘ oo
Weight
[N [F] =
|IBM SPSS Statistics Processoris ready | | |Unicode:ON |H: 504, W: 629 pt.
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